Transcellular transport of organic cation across monolayers of kidney epithelial cell line LLC-PK.
Transcellular transport and the accumulation of [14C]tetraethylammonium, a typical organic cation, by LLC-PK1 cell monolayers grown on microporous membrane filters were studied. Tetraethylammonium was accumulated progressively in the monolayers from the basolateral side and was transported unidirectionally to the apical side. The transcellular transport of tetraethylammonium was saturable, temperature dependent, and sensitive to the pH of the apical side of the monolayers. The apparent Michaelis constant and maximum velocity values for the transport were 67 microM and 222 pmol.mg protein-1.min-1, respectively. Unlabeled tetraethylammonium, amiloride, procainamide, cimetidine, and choline inhibited the basolateral uptake and transcellular transport of [14C]tetraethylammonium. The development of tetraethylammonium transport activity was observed in the differentiating cells. A sulfhydryl reagent inhibited the tetraethylammonium transport at both the basolateral and apical membranes of the LLC-PK1 cells. These findings suggest that these monolayers possess unidirectional transport systems for organic cations, corresponding to the secretion in the renal proximal tubules.